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SPECIFICATION 

TNFIATOR BAG FOR VEHICLE OCCUPANT RESTRAINING APPARATUS AND 

METHOD FOR MANUFACTURING SAME 

5 

Zeclinical Fieldl 

The present invention relates to an inflator bag for a 
vehicle occupant restraining device used for a vehicle occupant 
hip restraining device^ a vehicle occupant leg portion 
10 restraining device^ 02: a like and a method of manufacturing the 
inflator bag. 



B.acKgrQund Art 

When a vehicle encounters a collision from the front , a 

15 vehicle occupant tends to be moved forward by inertia- When the 
vehicle occupant wears a seat belt, due to a restraining action 
of a shoulder belt or a hip belt/ a movement forward of the vehicle 
occupant can be suppressed by a considerable level/ even though 
there are some cases where the restraining action is insufficient . 

20 A vehicle occupant hip portion restraining device, which 

is constructed so as to liitiit the movement forward of the vehicle 
occupant being seated on a seat by raising a front end of a seat 
cushion instantly, to prevent the vehicle occupant being seated 
on the seat from being moved forward, when the vehicle speed is 

25 reduced rapidly due to a collision from the front or a like, is 
known by, for example r Japanese Patent Application L.aid-open Nos . 
Hei5-229378 and HeilO-217818 , Great Britain Patent No. GB2357466, 
and a like. Additionally a vehicle occupant leg portion 
restraining device to protect the leg portion that moves forward. 
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is disclosed in Japanese 1?atent Application Laid-open Nos • 
Hei8-40177 and Hei9-123857. 

Figure 13 shows one exanqple of the vehicle occupant hip 
portion restraining device disclosed in Great Britain Patent No. 
5 GB23574 66 as this kind of vehicle occupant hip portion restraining 
device- Fig. 13(a) shows a state before expansion and development 
of the vehicle occupant hip portion restraining device and Fig. 
13 (b) shows a state after expansion and development of the vehicle 
occupant hip portion restraining device. Figs. 13(a) and 13(b) 

10 show a seat frame 1 and on a front portion of this seat frame 1 
a concave portion la, having a concave shape from a top view, is 
formed. And on an upper face of the concave portion la, a metal 
sheet 2 is set to cover the concave portion la in a state of being 
stuck on the seat frame 1 by welding, adhering^ or a like. In this 

15 conventional example an inflator bag 3 is formed of the frame 1 
and the metal sheet 2 and the inflator bag 3 is configured so as 
to be filled with a gas generated from an inflator 4 in an internal 
space of it- 

In a vehicle equipped with this vehicle occupant hip portion 
20 restraining device, at time of sharp reduction of speed of the 
vehicle due to a collision from the front or a like the inflator 
4 operates and releases a high-pressure gas into the inflator bag 
3. Then the metal sheet 2 making up of the inflator bag 3 expands 
and develops and raises a front portion of a seat cushion 6 so 
25 that a vehicle occupant M being seated on the seat can be prevented 
from being moved forward. 

Figure 14 shows an example of another vehicle occupant leg 
portion restraining device (also called as a knee air bag device) . 
Fig, 14(a) shows a state before expansion and development of the 
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vehicle occupant leg portion restraining device and Fig. 14 (b> 
shows a state after expansion and development of the vehicle 
occupant leg portion restraining device. Figs. 14(a) and 14(b) 
show an instrvtcoent panel 11^ a cover panel 12, and an air bag module 
5 13, which is mounted inside and formed on the back side of the 
cover panel 12. The air bag module 13 is equipped with an inflator 
bag 14 (an air bag main body) and an inf later 15 and a gas generated 
by the inflator 15 fills the inflator bag 14. 

In a vehicle equipped with the vehicle occupant leg portion 

10 restraining device, at time of sharp reduction of speed of the 
vehicle due to the front collision or a like the inflator 15 
operates and releases the high-pressure gas into the inflator bag 
14- Then the inflator bag 14 is expanded and developed and pushes 
out the cover panel 12 so that a leg portion N of the vehicle 

15 occupant being seated on the seat is restrained by the cover panel 
12; as a result, during the impact when the leg portion N collides 
with equipment in the vehicle can be reduced. 

Incidentally, when the inflator bag used for this kind of 
vehicle occupant restraining device is constructed as a metal 

20 single good part/ as shown in Figure 15 conventionally, an 
inflator bag is configured of two pieces of metal sheets 21 and 
22 being stuck together by the welding (A dotted line 23 shows 
a welding section. )r furthermore, as shown in Figure 16 
conventionally, an inflator bag is configured as a bellows-type 

25 having a peripheral wall 25 being a bellows shape. Though the 
inf lator bag, shown in Fig, 15, is difficult to ensure a developing 
stroke S and is inferior in the energy-absorption^ because the 
size in the direction of height is limited, and more, it has a 
problem that development shape tends to become unstable. On the 
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other hand, the inf later bag, shovm in Fig. 16^ is easy to ensure 
a developing stroke S, though, its processing is difficult, and 
also', it has a problem that the height when the inflator is 
shrinking can not be made small . 

In view of the above, it is an object of the present invention 
to provide an inflator bag for a vehicle occupant restraining 
device, which is capable of being housed compactly, and of 
developing with a stable state securing an enough developing 
stroke, and of which the processing is easy, and a method of 
manufacturing the inflator bag. 

Disclosure? O-P thg^ i rsxr^-ni-i f^r^ 

The invention as set forth in Claim 1 is characterized in 
that, there is provided an inflator bag for a vehicle occupant 
15 restraining device being able to expand and develop by a high- 
pressure gas filled in the inflator bag and is capable of 
restraining a vehicle occupant by being expanded and developed^ 
including: a box-shaped bag main body having gore portions on 
surrounding side faces to ensure its height, wherein, in each of 
20 the gore portions, a folded line to be folded toward an inside 
of the box-shaped bag main body is formed in an intermediate 
portion in a height direction of each of the gore portions, which 
is used to allow each of the gore portions to be folded, and wherein 
an overlaid and folded portion is formed in an end of each of the 
25 gore portions on each of the surrounding side faces with each 
corner portion of the box-shaped bag main body being sandwiched 
between one surrounding side face and another surrounding side 
face adjacent to the one surrounding side face wherein each of 
the gore portions is folded in a overlaid manner in each of the 
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overlaid and folded portions at a same tiiue when another gore 
portion on another surrounding side face is folded and wherein 
the box-shaped bag main body is folded in a manner so as to be 
in a flat state when each of the gore portions is folded in a manner 
5 to form a valley line along the folded line. 

The inflator bag of the invention can ensure enough 
developing stroke because of having the gore portions on the 
surrounding side faces to ensure its height. In each of the gore 
portions to ensure its height^ the folded line to be folded toward 

10 the inside of the inflator bag is formed and on a corner portion 
is formed a triangle overlaid and folded portion at a same time 
so that the inflator bag can be folded in a flat state and can 
be housed in a thin and compact state. Furthermore / when the 
inflator bag is developed, by a stretch of the folded line portion, 

15 the inflator bag can be developed in a stable state with a uniform 
height- Moreover, the bag main body to be expanded and developed 
can be configured of a resin sheet or a metal sheet by merely 
forming the folded line on each of the gore portions after being 
made up in a box-shape, so that, processing of the bag main body 

20 is easy compared with a bellows type bag main body. 

The invention as set forth in Claim 3 is related to the 
inflator bag for a vehicle occupant restraining device as set 
forth in Claim 1 and characterized in that, the box-shaped bag 
main body and the bottom plate are integrally formed - 

25 Like in this case, forming the box-shaped bag main body and 

the bottom plate integrally can ensure a high hermeticity, because 
a process of joining the box-shaped bag laain body and the bottom 
plate with a welding or a like can be omitted. 

More, the invention as set forth in Claim 5 is related to 
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the inf lator bag for a vehicle occupant restraining device as set 
forth in Claim 1 and characterized in that, the main body having 
a rectangular cross-section whose longitudinal side is relatively 
thinner than its horizontal side is so constructed that opening 
5 faces on both sides of a tube-shaped body are blocked with end 
face plates and side face plates serving as the longitudinal side 
of the tube-shaped body and the end face plates make up the gore 
portions . 

According to the configurations as set forth in Claim 4, 

10 on the bag main body are formed the gore portions made up of the 
side face plates of the rectangular tube-shaped body and the end 
face plates to block the opening faces on both sides of the 
rectangular tube-shaped body, as a result^ enough developing 
stroke can be ensured. 

15 Furthermore, in each of the gore portions is formed the 

folded line to be folded toward the inside of the inflator bag 
and in an end of each of the gore portions on one surrounding side 
which sandwiching a corner portion of the angular-box- shaped bag 
main^body is f oirmed a triangle overlaid and folded portion at a 

20 same time so that the inflator bag can be folded in a flat state 
and can be housed in a thin and compact state- Then, when the 
inflator bag is developed, by a stretch of the folded line portion, 
the inflator bag can be developed in a stable state with a uniform 
height so that a support performance can be improved. Still the 

25 angular-box-shaped bag main body to be exposed and developed is, 
preparing the tube-shaped main body having a rectangular cross- 
section at first, so constructed that opening faces on both sides 
of the tube-shaped main body are blocked with end face plates, 
as a result, it is able to produce the inflator mentioned above 
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more easily compared with the bellows-type inflator. 

More/ the invention as set forth in Claim 6 is related to 
the inflator bag for a vehicle occupant restraining device as set 
forth in Claim 4 and characterized in that, the tube-shaped body 
5 is so constructed that plates making up the tuUbe-'Shaped body have 
unequal wall thicknesses wherein wall thicknesses of its 
upper-face plate and its lower-face plate both serving as 
horizontal sides of the tube-shaped body are large and wall 
thicknesses of its side face plates serving as longitudinal sides 
10 are relatively thinner than the wall thicknesses of the upper-face 
plate and the lower-face plate and wall thicknesses of the end 
face plates are equal to the wall thicknesses of the side face 
plates . 

When the inflator is expanded and developed by filling with 
15 the high-pressure gas internally^ it is likely to happen that the 
upper-face plate and the lower-face plate serving as a surface 
having a wide width of the inflator are expanded in a potbelly 
state/ though in the inflator bag mentioned above of the present 
invention, the side face plates of the tube-shaped body and the 
20 end face plates to block the opening faces on both sides of the 
tube-shaped main body^ which make up of the gore portions, are 
produced thin, and the upper-face plate and the lower-face plate 
of the tube-shaped body making up of the upper-face and the lower 
face of the in'flator main body, respectively, are produced thick. 
25 As a result the upper-face plates and the lower-face plates making 
up the inflator are expanded not in the potbelly state but in a 
uniform manner because the upper-face plates and the lower-face 
plates are strengthened with setting the thickness relatively 
thicker than the thickness of the gore portions- Therefore, for 
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example, in case the hip portion or the leg portion of a vehicle 
occupant being seated on the seat is supported using the upper 
face portion of the inf lator bag, energy can be picked and absorbed 
by the upper face evenly. Furthermore, the gore portion has a 
5 relatively thinner thickness compared with the thickness of the 
upper-face plates and the lower-face plates so that the inf lator 
can be expanded and developed quickly. 

The invention as set forth in Claim 7 is characterized in 
that, there is provided an inflator bag for a vehicle occupant 
10 restraining apparatus being able to expand and develop by a high- 
pressure gas filled in the inflator bag and is capable of 
restraining a vehicle occupant by being expanded and developed, 
including: 

a hollow body being opened at its both sides and having a 
15 cross-sectional structure in which both sides of the hollow body 
are dented in a U-shaped manner toward an inside of a tube-shaped 
body in one diameter direction out of two diameter directions 
intersecting at right angles on the hollow body and both sides 
of the hollow body are crushed in a manner so as to be in a plane 
20 state in another diameter direction, wherein a bag main body is 
formed by blocking opened portions of the hollow body on both sides 
with end face plates and the bag main body is crushed in a manxier 
so as to be in a flat state on both sides in the other diameter 
direction* 

25 More, the invention as set forth in Claim 8 is related to 

the inflator bag for a vehicle occupant restraining device as set 
forth in Claim 7 and characterized in that, by denting, in the 
U-shaped manner, portions on both sides of the tube-shaped body 
toward its inside portions in the one diameter direction out of 
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the two diameter directions intersecting at the right angles on 
the tube-shaped body and, at a same time, by crushing portions 
on both sides of the tube-shaped body in the manner so as to be 
in the plane state in the other diameter direction, the hollow 
5 body being opened at both ends and having the cross-sectional 
structure in which the tube-body is crushed and wherein a bag main 
body is formed by blocking opened portions of the hollow body with 
end face plates using both sides on which the hollow body is dented 
in an inside direction and the end face plates as gore portions 

10 and wherein the bag main body is folded in a manner so as to be 
a flat state by further denting portions on both sides having been 
dented toward an inside direction of the hollow body and serving 
as the gore portions and the end face plates and, at a same time, 
by further crushing portions on both sides in the other diaxaeter 

15 direction* 

According to the configurations as set forth in Claim 7 or 
Claim 8, the gore portion, which is made up of the both sides having 
been dented toward the inside direction of the hollow body and 
the end face plates to block the opening faces on both sides of 

20 the hollow body, is ensured, as a result, enough developing stroke 
can be ensured. Furthermore, the bag main body is folded in a manner 
of a flat state by crushing the hollow body with further denting 
the gore portions. Then the bag main body can be folded in the 
flat state and can be housed in a thin and compact state. 

25 Furthermore^ when the bag main body is developed, by stretching 
the gore portions, the bag main body can be developed in a stable 
state with a uniform height. Then, a support performance can be 
improved. Still the hollow bag main body to be exposed and 
developed is, at first the hollow main body is prepared and is 
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formed to the hollow body which has a transformation section 
nearly square by crushing in some measure, so constructed that 
opening faces on both sides of the hollow main body are blocked 
with end face plates, as a result, it is able to produce the 
5 inflator mentioned above more easily compared with the 
bellows-type bag main body. 

More, the invention as set forth in Claim 9 is related to 
the inflator bag for a vehicle occupant restraining device as set 
forth in Claim 7 and characterized in that^ each of the end face 

10 plates has a shrunken portion formed so as to be placed in the 
inside of the hollow body and to be developed at a time when the 
hollow body is filled with the high-pressure gas. 

The invention as set forth in Claim 10 is related to the 
inflator bag for a vehicle occupant restraining device as set 

IS forth in any one of Claim 1 to Claim 9 and characterized in that, 
the inflator bag is used for restraining a hip portion of a vehicle 
occupant, which is mounted in a front lower portion of a seat 
cushion in a vehicle and expands and develops by being filled with 
the high-pressure gas at the time of sharp reduction of speed of 

20 the vehicle to raise a front seat face of the seat cushion which 
prevents the vehicle occupant being seated on a seat from being 
moved forward . 

The invention as set forth in Claim 11 is related to the 
inflator bag for a vehicle occupant restraining device as set 
25 forth in any one of Claim 1 to Claim 9 and characterized in that, 
the inflator bag is used for restraining a leg portion of a seated 
vehicle occupant which is placed in a lower portion of an 
instrument panel of the vehicle and expands and develops at the 
time of being filled with the high-pressure gas at the time of 
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sharp reductiioxi o± speed of the vehicle. 

The invention as set forth in Claim 16 is characterized in 
that, there is provided a method for manufacturing of an inf lator 
bag for a vehicle occupant restraining apparatus being able to 
5 expand audi develop by a high-pressure gas filled in the inflator 
bag and is capable of restraining a vehicle occupant by being 
expanded and developed, including: a step of forming a tube-body 
having an approximately rectangular cross-section in which each 
of longitudinal sides is relatively thinner than each of 

10 horizontal sides by deforming a cross section of a pipe cut so 
as to have a specified length; a step of forming a folded line 
along which each of side face plates serving as each of the 
longitudinal sides of the tube- shaped body is folded in a xobjixiox 
to form a valley line toward an inside portion of the tiabe-shaped 

15 body in an intermediate portion in its height direction; a step 
of forming a fplded line along which each of end face plates is 
folded in a manner to form a valley line toward an inside portion 
of the tube-shaped body in an intermediate portion in its height 
direction, which is used when opening faces on both sides of the 

20 tube-shaped body are blocked with the end face plates; a step of 
forming a box-shaped main body by blocking the opening faces on 
both sides of the tube-shaped body with the end face plates and 
by using side face plates serving as longitudinal sides of the 
tube-shaped body and the end face plates as gore portions; a step 

2 5 of forming an overlaid and folded portion at an end of each of 
the gore portions in a manner that each of corners of the box-shaped 
body is sandwiched between one surrounding side face and another 
surrounding side face adjacent to the one surrounding side face 
and each of the gore portions ±s folded in an overlaid manner in 
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the overlaid and folded portion at a same time when another gore 
portion on another surrounding side face is folded; a step of 
obtaining an inflator bag folded so as to be in a flat state by- 
folding, in a manner to form a valley line, each of the gore 
5 portions made up of the side face plates and end face plates along 
the folded line. 

According to the configurations as set forth in Claim 16, 
by deforming a pipe body having a round cross-section, the tube- 
shaped body having an approximately rectangular cross-section is 

10 formed and by blocking the opening faces on both sides of the 
tiibe-shaped body the rectangular box-shaped bag main body is 
completed so that it becomes easy to form the bag main body. Further, 
in the bag main body, are the gore portions to ensure the height 
formed, as a result, enough developing stroke can be ensured. 

15 Furthermore, in each of the gore portions is formed the folded 
line to be folded toward the inside of the inflator bag and in 
an end of each of the gore portions on one surrounding side which 
sandwiching a corner portion of the angular-box-shaped bag main 
body is formed a triangle overlaid and folded portion at a same 

20 time so that the inflator bag can be folded in a flat state. 

Therefore, for example, welding and hemming processing can 
be used to join the end face plate with the rectangular-shaped 
tube body. Furthermore the triangle overlaid and folded portion 
can be formed on the side of the end face plate or on the side 

25 of the side face plate. Forming the folded line or the overlaid 
and folded portion can be easily reformed by forming in advance 
a fold line when the round-shaped tube is transformed or 
processing of the end face plate is performed. 

Furthermore, the invention as set forth in Claim 17 is 
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cha£ac1:erlzed in that, there is provided a method for 
manufacturing of an inflator bag for a vehicle occupant 
restraining apparatus being able to expand and develop by a 
high-pressure gas tilled in the inflator bag and is capable of 
5 restraining a vehicle occupant by being expanded and developed^ 
a step of forming a tube-shaped body being opened at its both ends 
and having a cxoss-sectional structure in which both side portions 
of a circular pipe cut so as to have a specified length are dented 
toward its inside in one diameter direction out of two diameter 

10 directions intersecting at right angles and both side portions 
in another diameter direction are crushed so as to be in a plane 
state; and a step of obtaining a hermetically sealed- structured 
inflator bag being folded so as to be in a flat state by crushing 
both side portions of the tube-shaped body in the another diameter 

15 direction. 

Further, the invention as set forth in Claim 19 is related 
to the method of manufacturing the inflator bag for a vehicle 
occupant restraining device as set forth in Claim 17 and 
characterized in that, further includes: a step of forming a 

20 tube-shaped body being opened at its both sides and having a 
cross-sectional structure in which a circular shape is crushed 
by denting both side portions of a circular pipe cut so as to have 
a specified length toward its inside in one diameter direction 
out of two diameter directions intersecting at right angles and 

25 by crushing both side portions in another diameter direction so 
as to be in a plane state/ a step of forming a bag main body having 
both side portions dent toward an inside of the tube-shaped body 
and the end face plates used as gore portions by blocking opened 
portions on both sides of the tube-shaped body with the end face 
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plates; and a step of further denting/ when the bag main body is 
folded so as to be in a flat state, both side portions dent toward 
an inside of the tube-shaped body serving as the gore portions 
and the end face plates serving as the gore portions toward the 
5 inside of the tube-shaped body and^ at a same time, further 
crushing both side portions in another diameter direction so as 
to be in a flat state - 

According to the configurations as set forth in Claims 17 
and 19, the bag main body is completed, by using the round-shaped 

10 tube with denting and crushing the both side faces in a U-shaped 
state to form the tube-shaped body having a transformed section, 
and then by blocking opened portions on both sides of the 
tube-shaped body with the end face plates, so that it becomes easy 
to form the bag main body. More, In the bag main body are the gore 

15 portions made up of the both side faces with the concave-shape 
and the end face plates of the tube- shaped body formed, as a result, 
enough developing stroke can be ensured. Furthermore, since the 
bag main body is folded in a flat state by crushing and further 
denting the gore portions toward inside so that the bag main body 

20 can have a compact shrinkage form. 

Therefore, for example, welding and hemming processing can 
be preferably used to join the end face plates- Furthermore, when 
the round-shaped tube (work-piece) is transformed or the end face 
plate (work-piece) is processed, it is easy to re-fold these 

25 work-pieces in a flat state, if fold lines are formed in advance 
on these work-pieces* 

Additionally, since the tube-shaped body making up the bag 
main body is formed by transforming the round-shaped tube, the 
process of manufacturing the bag main body can be done at a low 
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cost . 

As described abo^e, according to the Inflator ot the present 
invention, the inflator can develop in a stable state ensuring 
enough developing stroke. Furthermore the inflator can be folded 
5 in a flat state so as to be housed in a thin and contact state. 

More/ the bag main body which expands and develops can be 
configured more easily compared with the bag main body of the 
bellows, because by preparing the tube-shaped body, at first, and 
by blocking the both end openings of the end face plates / after 
10 that, the process of forming the bag main body which expands and 
develops finishes . 

Furthermore, the processing of the bag main body that 
expands and develops can be achieved easily. Because, after the 
process of forming the resin sheet or the metal sheet in a 
15 rectangular box-shaped, the bag main body can be configured by 
merely forming the folded line on the gore portion. 

With the above configuration, forming the bag main body and 
the bottom plate integrally can ensure a highly hermeticlty, 
because a process of joining the bag main body and the bottom plate 
20 with a welding or a like can be omitted. 

Furthermore, the side face plates of the txobe body and the 
end face plates to block the opening faces on both sides of the 
tube bodys which make up the gore portions, are produced thin 
and the upper-face plate and the lower-face plate of the tube body 
25 making up of the upper-face and the lower face of the inflator 
main body respectively are produced thick. 

As a result the upper-face plates and the lower-face plates 
making up the inflator expand not in a state of the potbelly but 
in a uniform state. Therefore, for example, in case the hip portion 
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or the leg portion of a vehicle occupant being seated on the seat 
is supported/ energy can be absorbed evenly. Furthermore^ the gore 
portion has a relatively thinner thickness so that the inflator 
can expand and develop quickly. 

5 

Rrie^ Desrir.i pti on of thg; Drawi nqra 

Figure 1 is a perspective view showing configurations of 
an inflator bag according to a first embodiment of the present 
invention^r Fig. 1 (a) is a perspective view in a state of shrinkingr 

10 Pig. 1(b) is a perspective view during developing, and Fig. 1(c) 
is a perspective view in a state of full developments And Fig. 
2 is a block diagram showing configurations of an inflator bag 
according to a second embodiment of the present invention, Fig- 
2(a) is a front perspective view^ Fig. 2(b) is a back perspective 

15 view, and Fig. 2(c) is a back perspective view in a state setting 
with an inflator. Fig. 3 is a perspective view in a state of 
expansion and development of the inflator bag shown in Fig. 2, and 
Fig- 4 is a process diagram showing a method of manufacturing the 
Inflator bag shown in Pig. 2 in order of processes, and also Figs. 

20 4(a), 4(b), and 4(c) are process diagrams for showing a method 
of manufacturing the inflator bag in order of processes. And Fig. 
5 is an exploded perspective view showing configurations of an 
inflator bag according to a third embodiment of the present 
invention^ Fig. 6 is an appearance perspective view showing 

25 configurations of the inflator bag shown in Fig. 5, Fig. 6(a) is 
an appearance perspective view in a before state of shrinking (or 
in a process of developing). Fig. 6(b) is an appearance 
perspective view in a process during shrinking (or a process 
during developing). Fig. 6{c) is an appearance perspective view 
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In a process of stirdLnklng (or before s-tate of developing) , Fig. 
7 Is an explanation diagram of the inflator bag shown in Fig. 5 
when a rectangular tube body Is formed using a round shape plpe^ 
Fig. 7 (a) is a process diagram and Fig. 7 (b) Is a perspective view 
5 of a formed rectangular tube body^ Fig, 8 is a main perspective 
view illustrating one example in which an end portion of the 
rectangular tube body Is formed. Fig. 9 is a diagram illustrating 
a process example. Figs. 9(a) and 9(b), of a join portion where 
a rectangular tube body and an end face plate are connected. 

10 Moreover, Fig- 10 is a main perspective view Illustrating 

one example of a rectangular tube body having uneven thickness 
and making up an inflator b.ag according to a fourth embodiment 
of the present invention. And Fig. 11 is a perspective view of 
an Inflator according to a fifth embodiment of the present 

15 invention and also Figs. 11(a), 11(b), and 11(c) are process 
diagrams showing a method of manufacturing the inflator bag in 
order of processes. Fig. 12 is a perspective view of an inflator 
300 according to a sixth embodiment of the present invention and 
also Figs. 12(a), 12(b), and 12(c) are process diagrams showing 

20 a method of manufacturing the inflator bag in order of processes. 
Fig. 13 is a block diagram showing a conventional vehicle occupant 
hip portion restraining device. Fig- 13(a) is a cross-sectional 
view showing configurations of a conventional inflator bag in a 
before state of expansion and development and Fig. 13(b) is a 

25 cross-sectional view shewing configurations of the Inflator bag 
in a state after expansion and development. Fig. 14 is a block 
diagrams showing a conventional vehicle occupant leg portion 
restraining device. Fig. 14(a) is a cross-sectional view showing 
configurations of a conventional inflator bag in a before state 
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of expansion and developzaen-b and Fig. 14 (b) is a cross-sectional 
view showing configurations of the inf lator bag in a state after 
expansion and development. Fig, 15 is a block diagram showing 
another conventional inf lator bag, and Fig. 16 is a block diagram 
5 showing yet another conventional inf lator bag- 

Preferred Embodimenta ctaryy out tih^ TrtTrf^n-hS f->Ti 

Hereinafter, preferred embodiments of the present 
invention will be described based on the drawings. 

10 

<First Embodiment > 

Figure 1 is a perspective view showing configurations of 
an Inflator bag 50 according to a first embodiment of the present 
invention. Fig. 1(a) shows a state of shrinking. Fig- 1 (b> shows 

15 a state during developing, and Fig. 1(c) shows a state of full 
development , respectively . 

The inflator bag 50 is, as shown in Fig, 1, configured to 
have a hermetically sealed structure that expands and develops 
by a filling of a high-pressure gas and made up of a rectangular 

20 box-shaped bag main body 51, being a formed body such as a resin 
sheet or a metal sheet, and a bottom plate 53, which blocks a bottom 
face, being opposite to a celling plate 52 of the bag main body 
51. The bottom plate 53 can be formed with the bag main body 51 
Integrally and, when a processing is difficult, can be joined with 

25 the bag main body 51 later by swaging or welding. 

The rectangular box-shaped bag main body 51 has gore 
portions 54 on surrounding side faces to ensure its height size 
and in each of the gore portions 54 ^ a folded line 55 to be folded 
toward an inside in a valley manner is formed in an intermediate 
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portion in a height direction of the gore portions 54. Moreover^ 
to make gore portions 54a and 54b, which are adjacent each other 
sandwiching a corner portion, be able to be folded surely without 
an interference with each other even on the corner portion, a 
5 triangle-shaped overlaid and folded portions 5 6 to be folded on 
a folded portion that is folded together with folding of the gore 
portion 5 4b on another surrounding side face, are formed in an 
end of each of the gore portions 5 4a on one of surrounding side 
face sandwiching the corner portion . The triangle- shaped overlaid 

10 and folded portion 56 is folded on an a line and a b line formed 
on a triangular outside ends, as shown in Pig. 1(b) and (c) ^ in 
a manner to form a valley and folded on a c line formed on the 
folded line 55 in a manner to form a mountain so as to be overlaid 
on the adjacent gore portions 54b. 

15 Then, as shown in Fig. 1(a), by folding each of the gore 

portions 54 to be folded toward the inside in a manner to form 
valley along the folded line 55 so as to fold the rectangular 
box-shaped bag main body 51 flatly so that the inflator bag 50 
in the shrinking state, as shown in Fig. 1 (a) , is formed. Actually/ 

20 after this, for exaunple, by forming a gas outlet of the inflator 
with a small hole installed on the bottom plate 53 and fixing the 
Inflator with the bottom plate 53, an air bag module is completed. 

When developing, as shown in Fig. 1 (c) , the inflator bag 
50 can ensure enough developing stroke S because of having the 

25 gore portions 54 to ensure its height on the surrounding side faces . 
In each of the gore portions 54 to ensure its height, the folded 
line 55 to be folded toward the inside of the inflator bag 50 in 
a manner to form valley line is formed and on the corner portion 
is formed the triangle overlaid and folded portion 56 at a same 
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time so that tlie Inflator bag 50 can be folded in a flat state, 
as shown in Fig. 1(a), and can be housed in a thin and compact 
state- Furthermore, when the inflator bag 50 is developed/ as 
shown in Fig. 1 (c> , by a stretch of the folded lines 55/ the 
inflator bag 50 can be developed in a stable state with a uniform 
height - Moreover, the bag main body 51 to be expanded and developed 
can be configured of a resin sheet or a metal sheet by merely 
forming the folded line 55 on each of the gore portions 54 after 
being formed in a box-shape, so that, processing the bag main body 
51 is more easily compared with a bellows-type bag main body and 
has an adv^antage that cajn be offered at a low cost . 

Furthermore, the inflator bag 50 can be used as a vehicle 
occupant hip portion restraining device shown in Fig. 13 and as 
a vehicle occupant leg portion restraining device shown in Fig. 
14. (In following embodiments, same things will be mentioned.) 

<Second Embodiment> 

Moreover, Figure 2 is a perspective view for showing 
configurations of an inflator bag 60 according to a second 
20 embodiment of the present invention. Fig. 2 (a) is a block diagram 
of a front side. Fig. 2 {b> is a block diagram of a back side, and 
Fig. 2(c) is a block diagram of back side in a state set with an 
inflator. Fig. 3 shows is the inflator bag 60 in a state of 
expansion and development. 
25 The inflator bag 60, as shown in Fig. 2, a height of gore 

portions 64 of a bag main body 61, having a square shape from the 
top, of one surrounding side (front side in Fig. 2(a) and Pig, 
3) and a height of the gore portions 64 of the bag main body 61 
of another surrounding side (back side in Fig. 2(a) and Fig. 3), 
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above bo-bh surrounding sides are £aclng eacb cth-er In a opposite 
situation, are set in different sizes, respectively, as a result, 
the bag main body 61 expands and develops showing a trapezoid side 
view at a time of developing. Another components are same as the 
5 components shown in Fig. 1. The inflator bag 60 is made up of a 
ceiling plate 62, a bottom plate 63, folded lines 65 and triangle 
shaped overlaid and folded portions 66* 

According to the height of the gore portions 64 on the back 
side and the height of the gore portions 64 on the front side, 

10 a size of folded allowance <a size of overlapped portion when being 
folded) on the front side and a size of folded allowance on the 
back side become different. So that a size of the triangle -shaped 
overlaid and folded portions 66 on a back side is relatively 
thicker than a size of the triangle -shaped overlaid and folded 

IS portions 66 on a front side. 

With the inflator bag 60^ a same interaction effect as the 
inflator bag 50 shown in Fig, 1 can be obtained. Therefore, when 
the inflator bag 60 develops, as shown in Fig. 3^ the ceiling plate 
62 develops in a slant direction toward the bottom plate 63 so 

20 that a vehicle occupant hip portion restraining device shown in 
Fig- 12 or a vehicle occupant leg portion restraining device shown 
in Fig. 13 can exhibit a high effect by setting the inflator bag 
60 with a consideration of setting direction. 

When the inflator bag 60 is formed as a module, for example, 

25 as shown in Fig. 2 (b) , an inflator {not shown) is set with a concave 
portion 69 formed on the bottom plate 63 and a gas outlet is set 
on a small hole (not shown) formed on the concave portion 69, after 
that, the inflator is fixed on the bottom plate 63 using a blanket 
68. As a result an air bag module is assembled- 
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Next^ a method of forxaing above inflator bag will be 
described. 

Fistr an example where tlie bottom plates 53 and 63 are set 
with the bag main bodies 51 and 61 In a later step Is described. 
5 In cases that the Inflator is formed with a resin sheets 

at first, bag main bodies 51 and 61 are formed. As a method of 
producing, a vacuum blow forming method or a like can be applied 
as follows. The box-shaped bag main bodies 51 and 61, that have 
the ceiling plates 52 and 62^ are formed easily by fitting the 

10 resin sheet on inside face of a mold- At the time, positions of 
the folded lines 55 and 65 are formed in a slightly curved shape ^ 
This process makes the folded lines 55 and 65 carry out a function 
of folding the gore portions 54 and 64 on the positions of the 
folded lines 55 and 65 easily. Therefore the folded lines 55 and 

15 65 can be formed later using some method. After forming the bag 
main bodies 51 and 61 to be a expanding and developing state, next, 
by folding the bag main bodies 51 and 61 and blocking the bottom 
plates 53 and 63 with adhesion at a same time, as a result, the 
inflator bags 50 and 60, which have a hermetically sealed 

20 structure, are formed* 

On the other hand, in a case that the inflator is formed 
with a metal sheet (iron plate, aluminum plate, or a like) , at 
first, the bag main bodies 51 and 61 are pressed into shapes. At 
this time, it is same as the case of forming with the resin sheet 

25 to form the positions of the folded lines 55 and 65 in a slightly 
curved shape or to form the folded lines 55 and 65 later using 
some method. After forming the bag main bodies 51 and 61 to be 
a expanding and developing state, next/ by folding the bag main 
bodies 51 and 61 and blocking the bottom plates 53 and 63 with 
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adhesion, swaging, or a like at a same tlme^ as a result, the 
inf lator bags 50 and 60 , which have a hermetically sealed structure , 
are formed. 

Next, an example of the method of producing a one-piece type 
5 inf lator bag, in that the bottom plates 53 and 63 and the bag main 
bodies 51 and 61 are formed integrally, is described by referring 
to Fig.4- 

In a case that the inf lator bag is formed with a resin sheet, 
a formed body 71, as shown in Fig. 4 (a), is obtained by fitting 

10 the resin sheet along the inner side of the mold with a compressed 
air forming method or a vacuum blow forming method- At this time, 
positions of the folded lines 75 are formed in a slightly curved 
shape - Next, as shown in Fig. 4 (b) , the formed body 71 is compressed 
in a folded state with a press mold method or a like, at a same 

15 time, a flange 74, which is used at a setting time, is formed on 
around the ends of a bottom plate 73. Lastly, as shown in Fig. 
4(c), by blocking a opening portion 76 to use for introducing a 
compressed air or a like with melting or a like, so as to obtain 
the inf lator bag 70 having a hermetically sealed structure. 

20 Moreover, in a case that an inf lator is formed with a resin, 

a method to produce a PET (Poly Ethylene Terephthalate) bottle 
can be used, too. In that case, at first, by an injection molding 
method^ a tube pre-form having a blockaded point is formed, next, 
the pre-form warmed up to the softening temperature is set into 

25 a mold and, by Introducing compressed air into the pre-form to 
expand the pre-form, the blow forming is performed along inner 
face of the mold- Furthermore, the formed body is folded by denting 
on the position of the folded line, finally the opening portion 
to use for introducing the compressed air is blocked, as a result, 
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the inflator bag having a hermetically sealed structure is 
obtained- Therefore, the formed body of this case is not foritied 
using the resin sheet precisely, though the actual formed body 
is likely formed using the resin sheet- So this formed body is 
5 considered as the formed body made of the resin sheet - 

On the other hand, in a case where a one-piece type body 
inflator bag is formed using a metal sheet, at first, by performing 
a press forming on the metal sheet, a vessel-shaped pre-form (not 
shown) having a blockaded point is formed. Next, the vessel-shaped 

10 pre-f orm is put into the mold and, by introducing a incoxc^ressible 
high pressure fluid (water, oil, rubber, or a like) into inside 
of the vessel-shaped pre--f orm, and also by stretching the vessel- 
shaped pre-f orm, bulge processing is performed along inner face 
of the mold- Next, the high- pressure fluid introduced inside is 

15 exhausted and after the mold is taken off from the bulge formed 
body, using the press formed body or a like, by folding the formed 
body on the positions of the folded line formed like mentioned 
above, the expansion allowance when filling the gas is given. 
Finally, the opening portion to use for introducing the compressed 

20 air is blocked with processing of closing or a like, as a result, 
the inflator bag having a hermetically sealed structure is 
obtained . 

Thus, by forming the one-piece t3^e inflator bag without 
seams integrally, it becomes possible to increase the reliability 
25 of the hermeticity and to achieve decreasing a cost greatly 
because its production is easy. 

Therefore, in a case where the inflator bag is formed using 
the metal sheet, not using the bulge processing, by performing 
the press forming on a thin metal plate so as to form a 
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vesael-sttapeci foiroed body^ further, by performing of squeezing 
processing on a opening portion of the formed body gradually, 
finally by performing the closing processing, as a result the 
inflator bag having a hermitically sealed structure can be 
5 obtained. In this case, it is also, when filling of the gas, the 
expansion allowance is given by folding the formed body before 
performing the closing processing. 

<Third Embodiment > 

10 Figure 5 is an exploded perspective view for showing 

configurations of an inflator bag 500 according to a third 
embodiment of the present invention. Fig. 6 is an appearance bloc3c 
diagram showing configurations of the inflator bag 500, Fig. 6{a> 
is a diagram showing a before state of shrinking. Fig. 6(b) is 

15 a diagram showing a state during shrinking. Fig. 6 (c) is a diagram 
showing a state after shrinking. 

The inflator bag 500 has a hermetically sealed structure 
and expands and develops by being filled with a high-pressure gas . 
To obtain the inflator bag 500, as shown in Fig. 5, a tube-shaped 

20 body 502 having an approximately rectangular cross-section whose 
longitudinal side is relatively thinner than its horizontal side 
is prepared. Moreover, by blocking the opening faces on both sides 
of the tube-shaped body 502 with face plates 503^ and, by using 
side face plates 502a serving as longitudinal sides of the 

25 tube-shaped body 502 and the end face plates 503 as gore portions 
504, and by serving a upper face plate 502b and lower face plates 
502c of the tube-shaped body 502 as upper and lower face portions, 
as a result, a box-shaped bag main body 501 is formed- Furthermore, 
during a process of forming the box-shaped bag main body 501 or 
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after the process of forming iuhe box-shaped bag znaln body 501^ 
a folded line 505 -bo be folded. In a manner to form a valley line, 
toward an Inside of the box-shaped bag main body 501 Is formed 
in an intermediate portion of each of the gore portions 504 in 
5 a height direction. A triangular overlaid and folded portion 506 
Is formed In an end of each of said gore portions 504a on each 
of the surrounding side faces with each corner portion of the 
box-shaped bag main body 501 being sandwiched between one 
surrounding side face and another surroxindlng side face adjacent 

10 to the one surroiindlng side face In which the gore portion 504b 
is folded In an overlaid manner In the overlaid and folded portion 
506 at a same time when another gore portion on another eurroxinding 
side face Is folded- The box-shaped bag main body 501 Is folded 
In a manner so as to be In a flat state when each of the gore portions 

15 504 is folded in a manner to form a valley line along the folded 
line 505 so as to have the inflator bag 500 in a shrinking state 
is obtained. Actually, after this/ for example, on a small hole 
(not shown) formed on the lower face plate 502c of the Inflator 
bag 500 is set a gas outlet (not shown) for an Inflator (not shown) , 

20 and by setting the inflator with the lower face plate 502c, as 
a result/ an air bag module (not shoxm) Is completed. 

The triangle-shaped overlaid and folded portion 506 is, as 
shown in Fig. 6(b), folded toward the inside of the tube-shaped 
body 502 on lines a line and b line of triangular outside ends 

25 and folded toward opposite direction of the Inside of the 
tube-shaped body 502 on line c line of the folded line 505 so that 
to be overlaid adjacent the gore portions 504b- Thus gore portions 
504a and 504b, which are adjacent each other sandwiching the 
corner, can be folded surely v/ithout interference each other even 
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on tlie comer (Fig. 6(c)). 

The inflator bag 500 ensures the gore portion 504 made up 
of the both side face plates 502a on a vicinity side face of the 
box-shaped bag main body 501 and the end face plates 503 for closing 
5 the both end opening faces so that the inflator bag 500 can ensure 
a enough developing stroke^ as shown in Fig. 6. Furthermore^ on 
the side face plates 502a and the end face plates 503 which are 
made up of the gore potions 504 the fold lines 505 which fold toward 
inside in a manner of the valley is formed/ and at a same time, 

10 on one end portion of the gore portions 504a which are formed on 
one surrounded side sandwiched the corner portion of the box- 
shaped bag main body 501, the triangle overlaid and folded portion 
506 is formed so that the box-shaped bag main body can be folded 
flatly and can be housed in a thin compact state. Therefore when 

15 the inflator bag 500 develops the expansion of the folded line 
portions 505, which allows the inflator bag 500 to develop to 
uniform height stably so as to improve the support ability for 
the vehicle occupant. More, the box -shaped bag main body 50 1, 
which expands and develops, can be obtained as follows, at first, 

20 the tube-shaped body 502 having a rectangular cross section is 
prepared and by blocking the both end opening faces with the end 
face plates 503 . Above way is quite more easily and has an advantage 
to be a low cost to form the box-shaped bag main body 501 compared 
with the conventional way of bellows. 

25 In addition, as the tube-shaped body 502, an extrusion 

process material or a like can be used as it is, though, as shown 
in Fig. 7 (a) , a circular-shaped pipe 600 cut in a specific length 
can be used being deformed gradually^ as shown in Fig. 7(b), so 
as to form the circular-shaped pipe 600 having approximately 
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rectangular shaped cross section view and Its longitudinal side 
is relatively thinner than its horizontal side, in the case, not 
only during a deforming process of the tube-shaped body 502, at 
a same time^ the folded lines 505 to be folded toward the inside 
5 in a manner of the valley Cein be formed in an intermediate portion 
in a height direction of the side face plate 502a, which 
corresponds to the longitudinal side, but also after the 
tube-shaped body 502 is completed to be formed, the folded lines 
505 can be formed. Furthermore, as shown in Fig. 8, the triangle 

10 overlaid and folded portions 506 can be formed during the 
deforming process of the tube-shaped body 502 or after the 
tube-shaped body 502 is completed to be formed. 

Furthermore, for joining the end face plates 503 with the 
tube-shaped body 502 is, for example, other than welding, heming 

15 process, as shown in Figs. 9(a) and 9(b), can be applied. 

And in above example it is assumed that the box-shaped bag 
main body 501 is configured with a metal material, but the resin 
strengthen by fiber is possible to form the box-shaped bag main 
body 501. 

20 

<Fourth Embodiment> 

Figure 10 is a diagram showing a part of an inflator bag 
according to. a fourth embodiment of the present invention. As 
shown in Fig. 10, a tube-shaped body 152 is so constructed that 
25 plates making up the tube-shaped body 152 have unequal wall 
thicknesses wherein wall thicknesses of its upper-face plate 152b 
and its lower-face plate 152c both serving as horizontal sides 
of the tube-shaped body 152 are large and wall thicknesses of its 
side face plates 152a serving as longitudinal sides are relatively 
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thinner than the wall thicknesses of the upper- face plate 152b 
and the lower-face plate 152c and wall thlc)cnesses of the end face 
plates (not shown In Fig. 10) to use for blocking opening portions 
of the tube-shaped body 152 are equal to the wall thicknesses of 
5 the side face plates 152a. In this case the inflator bag, in which 
the upper and lower face portions have great thickness and the 
gore portions have less thickness, is configured. 

Therefore^ the inflator bag is configured with uneven wall 
thicknesses, like mentioned above, so that the upper-face portion 

10 and the lower-portion of the inflator bag expand not in a state 
of a potbelly, but in a uniform manner. Therefore in case a hip 
portion or a leg portion of a vehicle occupant being seated on 
a seat is supported using the upper- face portion of the inflator 
bag, energy can be picked and absorbed by the inflator bag evenly - 

15 Furthermore, the gore portion is thinner so that the inflator can 
be expanded and developed quickly. 

< Fifth Embodiment > 

Figure 11 is a perspective view for showing an inflator bag 
20 200 according to a fifth embodiment of the present invention and 
also Figs. 11(a)/ 11(b), and 11 (c) are process diagrams showing 
a method of manufacturing the inflator bag 200 in order of 
processes. 

The inflator bag 200 has a hermetically sealed structure 
25 and expands and develops by being filled with a high-pressure gas . 
To obtain the inflator bag 200, at first, a hollow body 201P, cut 
in a specified length, is prepared. As the hollow body 201P, for 
example, a round-shaped pipe with a thin wall can be used by being 
pushed out and formed. 
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Next, as shown in Fig. 11(a), by denting both side faces 
201a and 201b (right and left faces) in a horizontal diameter 
direction A out of two diameter directions intersecting at right 
angles of the hollow body 201P toward its inside in a U-shape and 
5 by crushing both side faces 201c and 201d (upper and lower faces) 
in another diameter direction B so as to be in a plane state; as 
a result, the tube-shaped body 201 being opened at its both sides 
and having a crushed shape cross-sectional is formed. A bag main 
body 205, having a hermetically sealed structure, is formed by 

10 blocking both the opening portions of the tube-shaped body 201 
with end face plates 202 so as to make the side faces 201a and 
201b and the end face plates 202 serve as gore portions 204 to 
ensure a height when the inflator 200 expands and develops. 

Next, as shown in the Fig. 11 (b), by further denting both 

15 side faces 201a and 201b (right and left faces) , which are already 
dented once, of the tube-shaped body 201 and the end face plates 
202, which correspond the gore portions 204, toward its inside 
and by further crushing the both side faces 201c and 201d (upper 
and lower faces) in another diameter direction to be in a plane 

20 state so as to fold the bag main body 205 in a flat state, as a 
result, the inflator bag 200 in a shrinking state can be obtained 
(Fig. 11(c)) . Actually, after this, for example, on a small hole 
formed on a lower face of the inflator bag 200 is set a gas outlet 
for an inflator, as a result an air bag module is completed. 

25 As described above, the inflator bag 200 ensures the gore 

portions 204 made up of the both side faces 201a and 201b dented 
toward the inside of the tube-shaped body 201 and the end face 
plates 202 blocking the both end opening faces with the bag main 
body 205 so that the inflator bag 200 can ensure a enough developing 
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stroke (Fig- 11(a)). Furthermore, crushing the tube -shaped body 
201 by further denting the gore portions 204 toward inside (Fig. 
11 (b) ) makes the bag main body 205 fold flatly so that the inf lator 
bag 200 can be housed in a thin and compact form (Fig. 11(c)) . 

Therefore when the inf lator bag 200 develops, the expansion 
of the gore portions 204 allows the inf lator bag 200 to develop 
to a uniform height stably so as to improve the support ability 
for the vehicle occupant . Moreover, to form the bag main body 205, 
which expands and develops, at first, the hollow body 201P (a 
circular tube or a like) is prepared and by crushing the hollow 
body 201P slightly to become the tube-shaped body 201 with a 
transformation section, being like a rectangle shape, by blocking 
the both end opening faces with the end faces plates 202 as a result 
the bag main body 205 is completed- Above way is quite more easily 
and simpler to form the bag main body 2 05 compared with the way 
of bellows. 

<Sixth £mbodiment> 

Figure 12 is a perspective view for showing an inf lator bag 
20 300 according to a sixth embodiment of the present invention and 
Figs. 12(a), 12 (b) ^ and 12(c) show process diagrams showing a 
process of manufacturing in order of processes. In the sixth 
embodiment of the present invention, not likely described in a 
fifth einbodiment, a process of crushing from a state of Fig* 11 (a) 
25 to a state of Fig. 11 (b) is omitted so that the state of Fig. 12 (b) 
is formed directly. 

The inflator bag 300 in the sixth embodiment is also so 
configured to have a hermetically sealed structure that expands 
and develops by being filled with a high-pressure gas. At first. 
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to ob-taln the ±nf later bag 300, one pair of belt-type frame body 
301Q Jiaving a gourd shape is prepared with a rectangular- shaped 

i 

metal sheet 301P cut in a specified size'. Here, it is desirable 
that a flat rate of the belt-type frame body 301Q having the gourd 
5 shape is set to 30%to60% assuming the bag main body 300 is assumed 
to be expanded and developed when completing. 

Next, as shown in Fig. 12 (a) , the one pair of belt- type frame 
bodies 301Q is made to face each other separating only the distance 
that corresponds between a right side edge part and a left side 

10 edge part in a direction of width of the metal sheet 301P, After 
this, along a periphery of the belt-type :frame bodies 301Q which 
are facing each other, the periphery of the belt-type frame bodies 
301Q is wrapped wavy with the right side edge part and the left 
side edge part in the direction of width of the metal sheet 301P 

15 sequentially so as to form a tube-shaped body 301 in which both 
ends are open and which has a gourde-shaped cross section (Fig* 
12 (b) ) . Next/ by blocking the both end opening faces of the 
tube-shaped body 301 with an end face 302 being a sheet shape and 
being shrunk and crumpled (shrink) toward inside of the bag main 

20 body 300 in advance, a gore portion 304 to ensure a height for 
expansion and development can be obtained with both side faces 
301a and 301b and end face plates 302 being dented toward inside 
of the tube body, as a result, a bag main body 305 having a 
hermetically sealed structure is formed. Here, when the main body 

25 bag 300 in a finished situation expands and develops, the 
shrinkage condition of the end side material 302 is set to be the 
state of th© tension (expansion) • 

Next, as shown in Fig. 12 (c) , by further denting both side 
faces 301a and 301b (right and left faces) , which are already 
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dented oxice, of the tube-shaped body 301 and the end face plates 
302 # which correspond to the gore portions 304, toward Its Inside 
and by further crushing the both side faces 301c and 301d (upper 
and lower faces) in another diameter direction B to be in a plane 
5 state so as to fold the bag main body 305 in a flat state, as a 
result, the inflator bag 300 in a shrinkage state can be obtained. 
Actually r after this^ for example < on a small hole formed on a 
lower face of the inflator bag 300 is set a gas outlet for an 
inflator, as a result a air bag module is completed. 

10 With the configurations of this embodiment, approximately 

same effect mentioned above in the fifth emboddLment can be 
obtained. As a modification example of this embodiment^ the 
belt-type frame body 301Q can be taken off between a completion 
of the tube-shaped body 301 and a completion of the bag main body 

15 305- 

Induatri fll ftpplicabl IjJ-^ 

As described above, an inflates bag related to the present 
invention can be used as an inflator bag of a vehicle occupant 
20 hip portion restraining device mounted in a vehicle and as an 
inflator bag of a vehicle occupant leg portion restraining device . 
Compared with a conventional bellows-type, processing is easy and 
there is an advantage to produce at a low cost. 



